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(57)Abstract: 

PURPOSE: To provide a solid high polymer electrolyte type fuel 
cell by which gas is not leaked from an electrolyte layer. 
CONSTITUTION: A fuel cell 1 A having an electrolyte layer 2A 
composed of a Nafion film 21 A having a large EW value and a 
Nafion film 22A having a small EW value is used in a unit fuel 
cell 1 0A of a solid high polymer electrolyte type fuel cell. In the 
electrolyte layer 2A, the Nafion film 21 A is laminated upon the 
peripheral end part where the Nafion film 22A is not 
sandwiched between an electrode 3 and an electrode 4, and 
mechanical strength of the electrolyte layer is increased without b* 
spoiling high proton conductivity of the Nafion film 22A. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The fuel cell eel which generates direct current power in response to supply of 
fuel gas and oxidant gas, It is arranged to both sides of this fuel cell eel, and has the 
separator which has a slot for supplying fuel gas or oxidant gas to a fuel cell cel. A fuel 
cell eel In the solid-state polyelectrolyte mold fuel cell which has the electrode arranged 
by sticking to each of two principal planes, the electrolyte layer which becomes by the 
solid-state polyelectrolyte film, and this electrolyte layer, an electrolyte layer The solid- 
state polyelectrolyte mold fuel cell characterized by what is been what consists of solid- 
state polyelectrolyte film with which two or more mechanical strengths differ. 
[Claim 2] The electrolyte layer which a fuel cell eel has in a solid-state polyelectrolyte 
mold fuel cell according to claim 1 is a solid-state polyelectrolyte mold fuel cell 
characterized by what is done in the thickness direction for the laminating of two or more 
sheets of the solid-state polyelectrolyte film with which ion exchange capacity differs. 
[Claim 3] It is the solid-state polyelectrolyte mold fuel cell which the electrolyte layer 
which a fuel cell eel has is equipped with the solid-state polyelectrolyte film with small 
ion exchange capacity, and the solid-state polyelectrolyte film with the large ion 
exchange capacity arranged in the perimeter of this film in a solid-state polyelectrolyte 
mold fuel cell according to claim 1, and is characterized by what these film is what is 
joined mutually. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrolyte layer in which especially 
the mechanical strength increased with respect to the electrolyte layer which becomes by 
the solid-state polyelectrolyte film of a solid-state polyelectrolyte mold fuel cell. 
[0002] 

[Description of the Prior Art] As a fuel cell, various kinds of fuel cells, such as a solid- 
state polyelectrolyte mold, a phosphoric acid mold, a melting carbonate mold, and a solid 
acid ghost mold, are known according to the class of electrolyte used for this. Among 
these, a solid-state polyelectrolyte mold fuel cell is a fuel cell using low resistivity being 
shown and functioning as a proton conductivity electrolyte, when the water of the 
macromolecule resin film which has a proton (hydrogen ion) exchange group in a 
molecule is carried out to saturation. 

[0003] Drawing 7 is the block diagram shown typically [ the unit fuel cell of the solid- 
state polyelectrolyte mold fuel cell of such a conventional example ]. Separator 5A 
manufactured with the ingredient which 9 has many slots 51 which carry out conduction 
of the fuel gas which it is arranged in one side face of the fuel cell eel 8 and this fuel cell 
eel 8, and is not illustrated in drawing 7 , and does not penetrate gas, Separator 5B which 
has many slots 52 which carry out conduction of the oxidant gas which it is arranged in 
the side face of another side of the fuel cell eel 8, and is not illustrated, and was 
manufactured like separator 5A with the ingredient which does not penetrate gas, For 
example, it is the unit fuel cell of the solid-state polyelectrolyte mold fuel cell which 
consisted of seal objects 6, such as an O ring. 

[0004] The electrolyte layer 7 which the fuel cell eel 8 is making the shape of a thin 
rectangle, and consists of solid-state polyelectrolyte film (it may be henceforth called the 
SPE film for short), Fuel gas by which the laminating was carried out to one principal 
plane of the electrolyte layer 7 by being close (for example, it is gas which contained 
hydrogen or hydrogen in high concentration.) The fuel electrode which receives supply 
(it is also an anode pole.) Oxidant gas by which the laminating was carried out to the 
principal plane of 3 and another side of the electrolyte layer 7 by being close (for 
example, it is air.) The oxidizer electrode which receives supply (it is also a cathode 
pole.) It consists of 4. Each catalyst bed 31 and 41 in which both the fuel electrode 3 and 
the oxidizer electrode 4 contain a catalyst active material, While supporting these catalyst 
beds 31 and 41, it is reactant gas (fuel gas and oxidant gas are named generically and it 
says in this way.). While supplying and discharging, it consists of electrode substrates 32 
and 42 of the porosity which has a function as a charge collector, and said catalyst beds 
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31 and 41 are stuck to both the principal planes of the electrolyte layer 7 with a hotpress, 
and it is arranged. 

[0005] Each separator 5A and 5B is the periphery section to which the electrolyte layer 7 
is exposed, and through the seal object 6, as its fuel cell eel 8 is pinched, it is arranged. In 
addition, the seal object 6 undertakes the duty which prevents that the slot 51 of 
Separators 5A and 5B and the reactant gas which carries out conduction into 52 leak and 
come outside a flowing path, and it is inserted in and equipped with it into the slot 53 
formed at the periphery section of each separator 5A and 5B, and 54. 
[0006] Since the electrical potential differences which one unit fuel cell 9 generates are 
below 1[V] extent and a low value, it is common that constitute as a fuel cell eel 
accumulation object (it may be henceforth called a stack for short) which carried out 
series connection of many of the above mentioned unit fuel cell 9 mutually, raise an 
electrical potential difference, and practical use is presented. Drawing 8 is the block 
diagram shown typically [ the stack constituted using the unit fuel cell of the solid-state 
polyelectrolyte mold fuel cell of the conventional example ] . The collecting electrode 
plates 91a and 91b for taking out the direct-current electrical and electric equipment 
which 9A carried out the laminating of two or more unit fuel cells 9, and was further 
generated with two or more unit fuel cells 9 to the both ends in drawing 8 from stack 9A, 
The electric insulation plates 92a and 92b for insulating electrically the unit fuel cell 9 
and collecting electrode plates 91a and 91b from the structure, It consists of clamping 
plates 93a and 93b arranged in both the heels of the layered product which carried out the 
laminating of the unit fuel cell 9, collecting electrode plates 91a and 91b, and the electric 
insulation plates 92a and 92b, and a clamping bolt 94 which gives moderate welding 
pressure to clamping plates 93a and 93b. Furthermore, the cooling plate 95 is inserted in 
stack 9A if needed two or more unit fuel cells 9 of every. In addition, the welding 
pressure which a clamping bolt 94 gives is used also in order to produce the seal force for 
the seal object 6 to demonstrate the seal nature. 

[0007] Moreover, it is supplying oxidant gas to the oxidizer electrode 4. the fuel electrode 
3 with which two or more unit fuel cells 9 are equipped in stack 9A, and the oxidizer 
electrode 4 ~ respectively — alike — the fuel electrode 3 - fuel gas — an interface with 
the electrolyte layer 7 which becomes by the catalyst beds 31 and 41 and SPE film of 
each electrode 3 and 4 - a three-phase zone (the thing of the interface which carries out 
** is said, the catalyst in said catalyst bed and the reactant gas of one of SPE film are 
mutual — ) It is made to form and the direct-current electrical and electric equipment is 
generated by producing electrochemical reaction. In addition, said catalyst beds 31 and 
41 are being formed from the fluororesin which has the platinum catalyst of the shape of 
a minute particle, and water repellence, and forming much pores moreover, and they are 
taken as the configuration in which the three-layer interface of a sufficiently large area is 
formed while they maintain the efficient diffusion to the three-layer interface of reactant 
gas. 

[0008] By the way, the SPE film which forms the electrolyte layer 7 is a poly membrane 
which has a proton (hydrogen ion) exchange group in a molecule, and is film which 
indicates in ordinary temperature that the resistivity below 20 [omega-cm] carries out 
water to saturation, and functions as a proton conductivity electrolyte as it was mentioned 
above. This saturation moisture content changes with the temperature of the SPE film 
reversibly. As this SPE film, the par fluorosulfonic acid resin film (for example, made in 
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[ Du Pont ] the U.S., trade name Nafion film) etc. is known in this time. 
[0009] The fuel cell eel 8 equipped with the above-mentioned configuration is the 
following, and is made and prepared. The dispersion of polytetrafluoroethylene is mixed 
with the carbon which supported platinum black 20%, and it drops to the carbon paper 
which has the thickness of 0.4 [mm] by the syringe. After doing 24 [h] desiccation of this 
in a vacuum dryer, the catalyst bed 31 or catalyst bed 41 of 100 [mum] thickness is 
obtained on carbon paper by doing 15 [min] baking of by 360 [**]. The cation-exchange 
solution of a fluororesin system is applied once with the brush on these catalyst beds 31 
and 41, and an electrode 3 or an electrode 4 is prepared. 

[0010] Next, the par fluorosulfonic acid resin film which it was immersed [ film ] into the 
pure water as an electrolyte layer 7, and made water include in the film is sandwiched 
with electrodes 3 and 4, it carries out 10 [min] hotpresses and between the electrolyte 
layer 7, an electrode 3, and an electrode 4 is made to stick and unify by 120 [**]. Thus, in 
the obtained fuel cell eel 8, the electrochemical reaction produced in the three-phase zone 
which the electrolyte layer 7 using the SPE film, catalyst beds 31 and 41, and reactant gas 
form is as follows. 

[0011] The reaction of (1) type occurs in the anode electrode 3. 

[0012] 

[Equation 1] 

H 2 =2H + +2e (1) 



[0013] The reaction of (2) types occurs in the cathode electrode 4. 

[0014] 

[Equation 2] 

l/20 s + 2H + + 2e=H 2 O (2) 

[0015] That is, in the anode electrode 3, the hydrogen supplied from the exterior 
generates a proton and an electron. The generated proton moves toward the cathode 
electrode 4 in the inside of the SPE film, and an electron moves to the cathode electrode 4 
through the external electrical circuit which is not illustrated. On the other hand in the 
cathode electrode 4, the oxygen supplied from the exterior, the proton which has moved 
from the anode electrode 3 in the inside of the SPE film, and the electron which has 
moved from the external electrical circuit react, and water is generated. In this way, the 
unit fuel cell 9 obtains hydrogen and oxygen, and generates the direct-current electrical 
and electric equipment. 

[0016] In addition, the SPE film includes water in the interior, and since it is also the film 
which neither the fuel gas which it not only functions as an electrolyte, but is reactant 
gas, nor oxidant gas penetrates, the duty which prevents the so-called cross leak which 
reactant gas mixes mutually has also been achieved. Moreover, the electrolyte layer 7 
which reactant gas becomes by this SPE film and the separators 5A and 5B manufactured 
with the ingredient which does not penetrate gas, With the seal object 6 which is inserted 
in the slots 53 and 54 formed in Separators 5A and 5B, and carries out the seal of 
between the periphery sections of the electrolyte layer 7 the perimeter of the slots 51 and 
52 which are the flowing paths of each reactant gas is covered — the outside of a flowing 
path — leakage appearance is carried out, as a result cross leak is prevented. 
[0017] In addition, as a separator, the slot of the separator which adjoins mutually in the 
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case of a stack configuration in addition to separator 5 A of a configuration of having 
arranged only in one side face the slots 51 and 52 mentioned above and 5B, and the 
separator which arranged slots 51 and 52 in the both-sides side in order to attain 
rationalization of a stack configuration by forming in one are known again. 
[0018] 

[Problem(s) to be Solved by the Invention] In the solid-state polyelectrolyte mold fuel 
cell by the conventional technique mentioned above, although the function of a direct- 
current generation of electrical energy is fully demonstrated, there are the following 
troubles. Namely, in the unit fuel cell 9 or stack 9A, although it is dependent on the 
function as a septum of the electrolyte layer 7 to which it begins to leak or which 
prevention of cross leak becomes by the SPE film to the outside of the flowing path of 
reactant gas In the hotpress process in the production process of the unit fuel cell 9 and 
stack 9A which sticks two electrodes 3 and 4 and the electrolyte layer 7 by pressure, and 
the process which pinches the fuel cell eel 8 between separator 5A and 5B, the SPE film 
sometimes produces a blemish and a pinhole in the electrolyte layer 7 in response to 
damage. Moreover, at the time of operation of a fuel cell, by wearing the hysteresis to 
which the SPE film carries out expansion and contraction, the electrolyte layer 7 
deteriorates mechanically and damage is sometimes received by change of the moisture 
content of the SPE film, and change of the operating temperature (room temperature - 80 
[**] extent .) of the unit fuel cell 9 at the time of operation. In the periphery section of the 
electrolyte layer 7 which the seal force with the seal object 6 joins especially, the degree 
which receives damage is high. 

[0019] If the electrolyte layer 7 receives damage, since reactant gas will leak and come 
out from the damage part by these, the generation-of -electrical-energy engine 
performance of a fuel cell falls, and continuation of operation becomes impossible. This 
invention is made in view of the trouble of the above-mentioned conventional technique, 
and that purpose is in offering the solid-state polyelectrolyte mold fuel cell which the gas 
leakage from an electrolyte layer does not produce. 
[0020] 

[Means for Solving the Problem] The fuel cell eel in which the above-mentioned purpose 
generates direct current power in response to supply of 1 fuel gas and oxidant gas in this 
invention, It is arranged to both sides of this fuel cell eel, and has the separator which has 
a slot for supplying fuel gas or oxidant gas to a fuel cell cel. A fuel cell eel In the solid- 
state polyelectrolyte mold fuel cell which has the electrode arranged by sticking to each 
of two principal planes, the electrolyte layer which becomes by the solid-state 
polyelectrolyte film, and this electrolyte layer, an electrolyte layer In a means the thing 
considered as the configuration which consists of solid-state polyelectrolyte film with 
which two or more mechanical strengths differ, and given in 2 aforementioned 1 term, the 
electrolyte layer which a fuel cell eel has considering as the configuration which carried 
out the laminating of two or more sheets of the solid-state polyelectrolyte film with which 
ion exchange capacity differs in the thickness direction — further — again ~ 3 — the 
electrolyte layer which a fuel cell eel has in a means given [ said ] in 1 term It has the 
solid-state polyelectrolyte film with small ion exchange capacity, and the solid-state 
polyelectrolyte film with the large ion exchange capacity arranged in the perimeter of this 
film, and is attained more by considering these film as the configuration joined mutually. 
[0021] 
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[Function] Its attention is paid to the relation of that ion-exchange-capacity (it may be 
henceforth called EW for short) value and mechanical strength of the SPE film which 
constitutes ** electrolyte layer in this invention. For example, by considering an 
electrolyte layer, such as considering as the configuration which carried out the 
laminating of two or more sheets of the SPE film with which ion exchange capacity 
differs the electrolyte layer which a fuel cell eel has in the thickness direction, as the 
configuration which consists of solid-state polyelectrolyte film with which two or more 
mechanical strengths differ Increase of the mechanical strength is aimed at maintaining 
the proton conductivity of an electrolyte layer. 

[0022] That is, when the Nafion film is used as SPE film, the Nafion film can adjust the 
content of the sulfonic group which should serve as fixed ion to arbitration by having 
perfluorocarbon in a basic frame, having the chemical structure which has a sulfonic 
group as an ionic dissociation radical (fixed ion in the film), and changing the value of n 
and m shown in drawing 9 as it was shown in drawing 9 . The perfluorocarbon polymer 
weight per lEq of sulfonic groups is found as ion exchange capacity (EW), and the 
content of a sulfonic group is evaluated. 

[0023] By the way, although the fixed ion content per unit weight is rich in a large next 
door and ion-exchange nature and proton conductivity improves on the Nafion film as 
what has small EW value, that mechanical strength falls, and there is a property in which 
this thing that has large EW value increases about that mechanical strength although the 
fixed ion content per unit weight serves as smallness and proton conductivity falls, 
conversely. 

[0024] In this invention, while using the property of such SPE film and maintaining 
proton conductivity with the SPE film with a small ion EW value, increase of the 
mechanical strength of the SPE film is aimed at by being based on the SPE film with 
large EW value etc. 

** By having the SPE film with large EW value which arranged in the perimeter of the 
SPE film with small ion exchange capacity, and this film the electrolyte layer which a 
fuel cell eel has, and considering these film as the configuration joined mutually ** When 
the property of the explained SPE film is used and EW value arranges the large SPE film 
of a mechanical strength in the periphery section of the electrolyte layer which the seal 
force of a seal object joins too much greatly therefore While securing proton conductivity 
with the SPE film with a small ion EW value, increase of the mechanical strength of the 
periphery section of an electrolyte layer is aimed at with the SPE film with large EW 
value. 
[0025] 

[Example] The example of this invention is explained to a detail with reference to a 
drawing below. 

Example 1; drawing 2 is the block diagram shown typically [ the unit fuel cell of the 
solid-state polyelectrolyte mold fuel cell by one example of this invention corresponding 
to claims 1 and 2 ]. In drawing 2 , the same sign is given to the same part as the solid- 
state polyelectrolyte mold fuel cell by the conventional example shown in drawing 7 , 
and the explanation is omitted. 

[0026] In drawing 2 , 10 is the unit fuel cell of the solid-state polyelectrolyte mold fuel 
cell which changes to the fuel cell eel 8 and used the fuel cell eel 1 to the unit fuel cell 9 
of the solid-state polyelectrolyte mold fuel cell by drawing 7 . the fuel cell eel 8 by 
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drawing 7 is alike, and the fuel cell eel 1 receives it, is changed to the electrolyte layer 7, 
and the electrolyte layer 2 is used for it. Like the electrolyte layer 7 by the conventional 
example, the electrolyte layer 2 is making the shape of a thin rectangle, and, moreover, 
carries out the laminating of the bigger Nafion film 21 than that of EW value, and the 
smaller Nafion film 22 of EW value in the thickness direction using the Nafion film 
which made water include in the film as solid-state polyelectrolyte film (SPE film). 
[0027] It was obtained by making the Nafion film 21, an electrode 3, and the Nafion film 
22 and an electrode 4 stick and unify while sandwiching it with the electrode 3 and the 
electrode 4, carrying out it 10 [min] hotpresses by 120 [**] and sticking and unifying the 
Nafion film 21 and the Nafion film 22, after such a fuel cell eel 1 of a configuration piled 
up the Nafion film 21 and the Nafion film 22. 

[0028] Since it considered as the above-mentioned configuration in this invention, it 
becomes possible to obtain the electrolyte layer 2 which raised the Nafion film 22 by 
reinforcing by the Nafion film 2 1 which whose EW value was large, therefore was 
excellent in the mechanical strength as for the mechanical strength, while securing the 
proton conductivity of the electrolyte layer 2 by the good Nafion film 22 of proton 
conductivity with small therefore EW value. 

[0029] Moreover, the electrolyte layer 2 excellent in the adhesive property between the 
Nafion film 21 and the Nafion film 22 was able to be obtained by reinforcing the good 
Nafion film 22 of proton conductivity by the Nafion film 21 with large EW value with 
the same basic frame of chemical structure. In addition, this is the same also in 
subsequent examples. 

Example 2; the block diagram having shown drawing 1 typically [ the unit fuel cell of the 
solid-state polyelectrolyte mold fuel cell by the example from which this invention 
corresponding to claims 1 and 2 differs ], and drawing 3 are the plans of the electrolyte 
layer of the solid-state polyelectrolyte mold fuel cell shown in drawing 1 . In drawing 1 , 
the same sign is given to the same part as the solid-state polyelectrolyte mold fuel cell by 
the conventional example shown in drawing 7 , and the explanation is omitted. 
[0030] In drawing 3 , 10 A is the unit fuel cell of the solid-state polyelectrolyte mold fuel 
cell which changes to the fuel cell eel 8 and used fuel cell eel 1A to the unit fuel cell 9 of 
the solid-state polyelectrolyte mold fuel cell by drawing 7 . fuel cell eel 1A is alike, 
receives the fuel cell eel 8 by drawing 7 , it is changed to the electrolyte layer 7, and 
electrolyte layer 2A is used for it. Like the electrolyte layer 7 by the conventional 
example, electrolyte layer 2A is making the shape of a thin rectangle, and the Nafion film 
which made water include in the film as SPE film is used for it. Nafion film 21 A bigger 
moreover than that of EW value, As smaller Nafion film 22A of EW value is shown in 
drawing 3 , Nafion film 21 A is arranged in the periphery section by which the electrode 3 
and electrode 4 of Nafion film 22A are not pinched, and carries out a laminating in the 
thickness direction. 

[0031] Such fuel cell eel 1A of a configuration arranges Nafion film 21 A in the periphery 
section of Nafion film 22A. After laying on top of Nafion film 22A, while sandwiching 
with an electrode 3 and an electrode 4, carrying out 10 [min] hotpresses by 120 [**] and 
sticking and unifying Nafion film 21 A and Nafion film 22A Nafion film 22A, the 
electrode 3, and the electrode 4 were obtained by making it stick and unify. 
[0032] Since it considered as the above-mentioned configuration in this invention and 
EW value stuck and united two electrodes 3 and 4 with each of both the principal planes 
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of good Nafion film 22A of proton conductivity directly small therefore While electrolyte 
layer 2A secures proton conductivity higher than the electrolyte layer 2 in the case of an 
example 1, the periphery section of Nafion film 22A EW value is large, therefore 
becomes possible [ obtaining the electrolyte layer which raised preponderantly the 
mechanical strength of the periphery section of electrolyte layer 2A which receives the 
seal force with the seal object 6 ] by reinforcing with Nafion film 21A excellent in the 
mechanical strength. 

[0033] Since especially Nafion film 22A does not receive the seal force with the seal 
object 6 directly, it becomes possible [ also assigning the EW value to a subject for 
proton conductivity, or being able to secure still higher proton conductivity and also 
aiming at improvement in the generation-of-electrical-energy property as a fuel cell 
power plant, since it is possible ]. 

Example 3; drawing 4 is the block diagram shown typically [ the unit fuel cell of the 
solid-state polyelectrolyte mold fuel cell by the example from which this invention 
corresponding to claims 1 and 2 differs further ] . In drawing 4 , the same sign is given to 
the same part as drawing 1 , the solid-state polyelectrolyte mold fuel cell by the example 
from which this invention corresponding to claim 1 shown in drawing 3 differs, and the 
solid-state polyelectrolyte mold fuel cell by the conventional example shown in drawing 
7 , and that explanation is omitted. 

[0034] In drawing 4 , 10B is the unit fuel cell of the solid-state polyelectrolyte mold fuel 
cell which changes to fuel cell eel 1A, and used fuel cell eel IB to unit fuel cell 10A of 
the solid-state polyelectrolyte mold fuel cell by drawing i . fuel cell eel IB is alike, 
receives fuel cell eel 1 A by drawing i , it is changed to electrolyte layer 2A, and 
electrolyte layer 2B is used for it. Like the electrolyte layer 7 by the conventional 
example, electrolyte layer 2B is making the shape of a thin rectangle, and the Nafion film 
which made water include in the film as SPE film is used for it. Moreover, Nafion film 
21 A, Nafion film 21 A is arranged to both sides of the periphery section to which the 
electrode 3 and electrode 4 of Nafion film 22B are not pinched, and the laminating of the 
smaller Nafion film 22B of EW value is carried out in the thickness direction. 
[0035] After such fuel cell eel IB of a configuration has arranged Nafion film 21A to 
both sides of the periphery section of Nafion film 22B and laid it on top of Nafion film 
22B, it was obtained according to the same process as fuel cell eel 1A. Since it 
considered as the above-mentioned configuration in this invention and EW value stuck 
and united two electrodes 3 and 4 with each of both the principal planes of good Nafion 
film 22B of proton conductivity directly small therefore While electrolyte layer 2B 
acquires proton conductivity equivalent to electrolyte layer 2A in the case of an example 
2 By reinforcing both sides of the periphery section of Nafion film 22B with Nafion film 
21A which whose EW value was large, therefore was excellent in the mechanical 
strength It becomes possible to obtain the electrolyte layer which raised further the 
mechanical strength of the periphery section of electrolyte layer 2B which receives the 
seal force with the seal object 6 rather than the case of electrolyte layer 2A. 
[0036] Moreover, since Nafion film 22B does not receive the seal force with the seal 
object 6 directly, it becomes possible [ also assigning the EW value to a subject for 
proton conductivity, or being able to secure still higher proton conductivity and also 
aiming at improvement in the generation-of-electrical-energy property as a fuel cell 
power plant, since it is possible ]. 
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Example 4; drawing 5 is the block diagram shown typically [ the unit fuel cell of the 
solid-state polyelectrolyte mold fuel cell by one example of this invention corresponding 
to claims 1 and 3 ]. In drawing 5 , the same sign is given to the same part as the solid- 
state polyelectrolyte mold fuel cell by one example of this invention corresponding to 
claim 1 shown in drawing 2 , and the solid-state polyelectrolyte mold fuel cell by the 
conventional example shown in drawing 7 , and that explanation is omitted. 
[0037] In drawing 5 , 10C is the unit fuel cell of the solid-state polyelectrolyte mold fuel 
cell which changes to fuel cell eel 1A, and used fuel cell eel 1C to unit fuel cell 10C of 
the solid-state polyelectrolyte mold fuel cell by drawing 1 . fuel cell eel 1C is alike, 
receives fuel cell eel 1 A by drawing 1 , it is changed to electrolyte layer 2A, and 
electrolyte layer 2C is used for it. Like the electrolyte layer 7 by the conventional 
example, electrolyte layer 2C is making the shape of a thin rectangle, and the Nafion film 
which made water include in the film as SPE film is used for it. Moreover, larger Nafion 
film 21C of EW value, Nafion film 21C which made the shape of a frame for smaller 
Nafion film 22C of EW value is arranged in the perimeter to which the electrode 3 or 
electrode 4 of Nafion film 22C is not pinched, and these Nafion film 21C and 22C of 
each other is joined by the joint. 

[0038] In addition, medial-surface 21a of the shape of a frame of Nafion film 21C which 
made the shape of a frame is making the inclined plane. Moreover, lateral- surface of 4 
rounds 22a of Nafion film 22C is also making medial-surface 21a and the inclined plane 
which countered. The parts of medial-surface 21a which inclined this same direction, and 
lateral- surface 22a which overlap mutually are the above mentioned joints. After such 
fuel cell eel 1C of a configuration inserted Nafion film 21C in lateral- surface 22a of 
Nafion film 22C and had arranged it, it was obtained according to the same process as 
fuel cell eel 1A. At that time, Nafion film 21C and Nafion film 22C were pasted up and 
unified by the joint, and the uniform SPE film was obtained. 

[0039] Since it considered as the above-mentioned configuration in this invention, EW 
value by good Nafion film 22C of proton conductivity small therefore By arranging 
Nafion film 21C which whose EW value was large to the perimeter of Nafion film 22C, 
therefore was excellent in it at the mechanical strength, while securing the proton 
conductivity of the electrolyte layer 2 It becomes possible to obtain the electrolyte layer 
which raised preponderantly the mechanical strength of the periphery section of 
electrolyte layer 2C which receives the seal force with the seal object 6. 
[0040] Moreover, since Nafion film 22C does not receive the seal force with the seal 
object 6 directly, it becomes possible [ also assigning the EW value to a subject for 
proton conductivity, or being able to secure still higher proton conductivity and also 
aiming at improvement in the generation-of-electrical-energy property as a fuel cell 
power plant, since it is possible ]. In addition, although it explained that the joints of 
Nafion film 21C and Nafion film 22C were medial- surface 21a which made the inclined 
plane of Nafion film 21C, and lateral-surface 22a which made the inclined plane of 
Nafion film 22C, it may not be limited to this and the joint of each film may be structure 
with a stage. 

[0041] In the old explanation in an example 1, although the Nafion film 21 with which 
the electrolyte layer 2 is equipped came noting that it had been arranged on one side of 
the Nafion film 22, it is not limited to this and may be arranged to both sides of the 
Nafion film 22. Moreover, when manufacturing a fuel cell eel, first, the Nafion film with 
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large EW value and the Nafion film with small EW value were sandwiched with the 
electrode 3 and the electrode 4, and carried out the hotpress after that, and it came by old 
explanation in an example 1 - an example 4 to them for performing adhesion between the 
Nafion film to the Nafion film, inter-electrode adhesion, and coincidence, however, the 
thing limited to this — not but — for example, both the Nafion film is beforehand stuck by 
pressure with a hotpress, and it sandwiches with an electrode 3 and an electrode 4 after 
that, a hotpress is carried out again, and they are unification punishment, and the Nafion 
film and the thing which may be made to perform inter-electrode adhesion. 
[0042] 

[Effect of the Invention] While carrying out the laminating of two or more sheets of the 
SPE film with which for example, EW values differ the electrolyte layer which ** fuel 
cell eel has in this invention in that thickness direction and maintaining proton 
conductivity with the SPE film with small EW value By aiming at increase of a 
mechanical strength with the SPE film with large EW value etc. By increasing the 
mechanical strength, maintaining the proton conductivity of an electrolyte layer As the 
example of the operation-time-output characteristics is shown in duiv. ing 6 as compared 
with the conventional example, it becomes possible to obtain the solid-state 
polyelectrolyte mold fuel cell by which the prolonged output was stabilized by the gas 
leakage of reactant gas or cross leak of the reactant gas which it becomes a cause and 
occurs being reduced. 

[0043] ** EW of EW value which arranged in the perimeter of the SPE film with small 
EW value, and this film the electrolyte layer which a fuel cell eel has, while joining the 
large SPE film of each other, pasting up an electrode on the SPE film with small EW 
value and acquiring high proton conductivity There is effectiveness that the periphery 
section of an electrolyte layer becomes possible [ obtaining the solid-state polyelectrolyte 
mold fuel cell equipped with the above-mentioned **, an EQC, or the long duration 
stability beyond it by aiming at increase of a mechanical strength with the SPE film with 
large EW value ]. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The block diagram of the unit fuel cell of the solid-state polyelectrolyte 
mold fuel cell by the example from which this invention corresponding to claims 1 and 2 
differs 

[Drawing 2] The block diagram of the unit fuel cell of the solid-state polyelectrolyte 
mold fuel cell by one example of this invention corresponding to claims 1 and 2 
[Drawing 31 The plan of the electrolyte layer of the solid-state polyelectrolyte mold fuel 
cell shown in draw ing 1 

[Drawing 4] The block diagram of the unit fuel cell of the solid-state polyelectrolyte 
mold fuel cell by the example from which this invention corresponding to claims 1 and 2 
differs further 

[Drawing 51 The block diagram of the unit fuel cell of the solid-state polyelectrolyte 
mold fuel cell by one example of this invention corresponding to claims 1 and 3 
[Drawing 61 The diagram showing operation-time-output-characteristics (b) of the solid- 
state polyelectrolyte mold fuel cell shown in drawing 1 as contrasted with property (b) of 
the conventional solid-state polyelectrolyte mold fuel cell 

[Drawing 71 The block diagram of the unit fuel cell of the solid-state polyelectrolyte 
mold fuel cell of the conventional example 

[Drawing 8] The block diagram of the fuel cell eel accumulation object constituted using 
the unit fuel cell of the solid-state polyelectrolyte mold fuel cell of the conventional 
example 

[Drawing 9] Drawing showing the chemical structure of the par fluoro sulfonic acid resin 
film (Nafion film) 
[Description of Notations] 

1, 1A, IB, lCFuel cell eel 

2, 2A, 2B, 2C Electrolyte layer 

21, 21 A, 21C Nafion film 

22, 22A, 22B, 22C Nafion film 

3 [ ] Electrode 

4 [ ] Electrode 
5A [ ] a separator 
5B [ ] a separator 

10, 10A, 10B, 10C Unit fuel cell 



[Translation done.] 



